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Abstract 
  
Aims: To compare oral hygiene habits and oral health status of Chinese elderly people 
with and without dementia and to promote oral health to elderly people with dementia. 
Methods: Chinese elderly people with dementia attending day-care centre were invited for 
this study. Age and gender matched people without dementia who attended a dental 
hospital were recruited as control. All participants and their care-takers were informed of 
the study purposes and procedures, and consent was sought. The study comprised of 
questionnaire survey, saliva collection and clinical examination. Tooth-brushing habits 
were asked using questionnaire. Unstimulated salivary flow rate was measured. Caries 
experience, oral hygiene status, periodontal status were measured by DMFT index, Visible 
Plaque Index (VPI) and Community Periodontal Index (CPI). 
Results: Fifty-nine Chinese dementia elderly people (47 female) were recruited, and their 
mean age was 79.8 ± 7.4. Compare with the control, there were more people with dementia 
who received assistance on tooth-brushing (31% vs. 5%; p<0.001) and brushed less than 
twice a day (33% vs. 17%; p=0.045). Their unstimulated salivary flow rate was lower than 
that of the control (0.30ml/min vs. 0.41ml/min; p=0.043). Their mean DMFT score was 
similar to control (22.3 ± 8.2 vs. 21.5 ± 8.2). They had a higher VPI score (0.78 vs. 0.55; 
p<0.001) and a similar percentage of people with CPI ≥3 to control (78% vs. 74%).  
Conclusion: Compared with people without dementia, there are more Chinese elderly 
people who received assistance on tooth-brushing and had less resting salivary secretion. 
Chinese elderly people with dementia had poorer oral hygiene, but their caries experience 
and periodontal conditions were found similar to the people without dementia. 
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Chapter 1 Introduction 
 
1.1 Definition of dementia 
Dementia is a clinical syndrome characterized by the loss of intellectual capability 
(memory impairment, aphasia, apraxia, agnosia, or a disturbance in executive 
functioning) of sufficient severity that social or occupational functionings are interfered 
(American Psychiatric Association, 1994). 
 
The classical presentation of dementia is the development of multiple cognitive 
deficits, like memory impairment, deterioration of language function, disturbances in 
executive functioning, failure to recognize or identify objects despite intact sensory 
function. In addition, there are psychiatric and behavioral changes such as personality 
changes, depression and agitation (Chiu et al., 2002).  
 
 Dementia can be classified into different subtypes according to the underlying 
brain pathologies. Alzheimer’s disease (AD), vascular dementia (VD), dementia with 
Lewy bodies (DLB) and frontotemporal dementia (FTD) are the most common 
subtypes.  
 
 According to the World Alzheimer Report (2009), AD is the most common 
subtype of dementia among the elderly and accounts for 50-75% of all dementia cases. 
Characteristics of the common dementia subtypes are summarized in Table 1 (World 
Alzheimer Report 2009). 
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Table 1  Common subtypes of dementia 
Subtypes Early characteristic symptoms Neuropathology Proportion 
 
Alzheimer’s 
Disease 
(AD) 
 
 
 Impaired memory, apathy and 
depression 
 Gradual onset 
 
Accumulation of cortical 
amyloid plaques, formation 
of neurofibrillary tangles 
 
 
50-75% 
 
Vascular 
Dementia 
(VD) 
 Similar to AD, but memory less 
affected, more mood fluctuations 
 Physical frailty 
 Stepwise onset 
 
Single infarcts (Stroke) in 
critical regions, or more 
diffuse multi-infarct disease 
20-30% 
 
Dementia 
with Lewy 
Bodies 
(DLB)  
 Marked fluctuation in cognitive 
ability 
 Visual hallucinations 
 Parkinsonism (tremor and 
rigidity) 
 
Cortical Lewy bodies 
(alpha-synuclein) 
<5% 
 
Fronto- 
temporal 
Dementia 
(FTD)  
 Personality changes 
 Mood changes 
 Disinhibition 
 Language difficulties 
No single pathology, limited 
to frontal and temporal 
lobes 
 
5-10% 
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1.2 Etiology, pathogenesis and risk factors 
Common causes of dementia can be classified into two main groups, reversible 
(treatable) and irreversible (Frenkel, 2004). The reversible causes that lead to dementia 
can be arranged into a useful mnemonic “DEMENTIA”. D for drugs and alcohol, E for 
emotional illness like depression, M for metabolic disorders like pernicious anaemia, E 
for endocrine disorders like hypo- or hyper-thyroidism, N for nutritional deficiencies 
like vitamins B deficiency, T for brain trauma or tumors, I for infections like 
tuberculosis and AIDS, and A for cerebral arteriosclerosis. Common irreversible causes 
of dementia include degenerative disorder of brain as observed in AD, cerebral infarct 
as observed in VD. Rarer causes include Parkinson’s disease, DLB, FTD (Ettinger, 
2000). 
 
In AD, the patients suffered from accelerated neuron death leading to gross atrophy 
of affected area of the brain. The neuron death is caused by the localized accumulation 
of beta-amyloid protein and formation of neurofibrillary tangles adjacent to nucleus of 
nerve cells (Frenkel, 2004). In VD, vascular changes such as thrombotic or embolic 
vascular occlusion produce either focal or diffused damage in the brain. In DLB, 
abnormal proteinaceous cytoplasmic inclusion, called Lewy bodies, are developed in the 
neocortex. The function in information processing and in relaying data is probably 
impaired. Also, there is an altered level of neurotransmitter which affects the function of 
neuronal circuits. In FTD, the temporal and frontal lobes of the brain undergo 
progressive degeneration. Changes are observed in the tau proteins, which make up the 
skeletal support of neurons; TAR-DNA binding protein (TDP43) that regulates gene 
expression; and the progranulin which stimulates cell growth and inflammation. These 
cause cell dysfunction and death in frontal and temporal lobes. 
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The main risk factor for most forms of dementia is advanced age, with prevalence 
approximately doubling every five years over the age of 65 (World Alzheimer Report, 
2009). People having family history of dementia, apolipoprotein E genotype, limited 
education or head injury are also at a higher risk. Cardiovascular disease and 
corresponding risk factors also play a causal role in dementia. Therefore, medical 
conditions such as hypertension, diabetes mellitus, stroke, hypercholesterolemia, and 
lifestyle such as high fat diet, smoking, and physical inactivity have an increased risk of 
dementia incidence (Ng et al., 2009). 
 
1.3 Diagnosis and assessment 
One of the most commonly used diagnostic criteria for dementia is developed by the 
American Psychiatric Association (APS) (APS, 1994). This diagnostic criteria includes 
impairment of memory and at least one of the following domains: language, praxis, 
gnosis and executive functioning. The cognitive deficits must be sufficiently severe to 
cause impairment of social or occupational life compared to the previous level of 
functioning, and the decline does not occur only during delirium. A comprehensive 
assessment includes history taking, physical examination, cognitive assessment; and is 
supplemented by appropriate blood and neuroimaging investigation (Small, 2006). 
Several screening tests are advocated for diagnosing and assessing dementia with 
reasonable reliability. Mini-Mental State Examination is one of the most widely used. It 
covers the subject’s orientation to time and place, recall ability, short-term memory and 
arithmetic ability (Folstein et al., 1975). Apolipoprotein E genotype was shown to be a 
major susceptibility factor for AD, and this association was also found in Chinese in 
Hong Kong and Taiwan (Mak et al., 1996; Hong et al., 1996).  
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1.4 Prevalence 
The crude prevalence of dementia in Europe varies from 5.9 to 9.4% for elderly people 
aged over 65 (Berr et al., 2005); In Canada, the prevalence of dementia of elderly 
people aged over 65 is about 8% (Canadian Study of Health and Ageing Working 
Group, 1994). In Hong Kong, the prevalence of dementia in Chinese elderly people 
aged 70 years and older is 6.1% (Chiu et al., 1998). AD and VD are accounted for 65% 
and 29% of all dementia patients, respectively.  
 
1.5 Dental and oral features of people with dementia 
With the progression of severity in dementia, the ability for patients to perform 
self-care, including oral hygiene practice, deteriorates gradually. Salivary dysfunction 
may also be present due to the pharmaceutical treatment of the disease, such as the side 
effects from cholinesterase inhibitors. In particular to patients with AD, the 
submandibular salivary output can be impaired (Ship et al., 1990). All these were 
possible factors contributing to the significantly higher number of coronal and root 
surface caries (Warren et al., 1997; Ellefsen et al., 2008). 
 
The salivary dysfunction may also increase the risk of burning mouth syndrome 
and opportunistic infection such as oral candidiasis. People with dementia had 
decreased use of dentures, increased prevalence of denture related mucosal lesions, 
increased plaque accumulation, increased number of decayed retained roots (Chalmers 
et al., 2003). Higher risks in oral disease were related to the severity of dementia, but 
not to specific dementia subtypes. 
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Chapter 2 Aims and Objectives 
 
There was no study published in English reporting the oral health conditions of 
Chinese people with dementia in Chinese population. 
 
2.1 Aims 
This community health project aimed to compare oral health status of Hong Kong 
Chinese elderly people with and without dementia and to promote oral health to elderly 
people with dementia. 
 
2.2 Objectives 
The objectives of this community health project were  
1. To compare oral hygiene of Chinese elderly people with and without dementia, 
2. To compare caries experience of Chinese elderly people with and without 
dementia, 
3. To compare periodontal status of Chinese elderly people with and without 
dementia, 
4. To apply topical fluoride to elderly people with dementia, and 
5. To deliver oral hygiene instructions to Chinese elderly people with dementia and 
their caregivers. 
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Chapter 3 Materials and Methods 
 
3.1 Study Sample 
The target population selected for this project was elderly people who were 1) aged 60 
or above, 2) fit for periodontal probing (people who need antibiotics prophylaxis for 
dental treatment were excluded), and 3) diagnosed with dementia. Recruitment of 
participants was carried out in the day-care centres of the Hong Kong Alzheimer’s 
Disease Association and St. James’ Settlement Kin Chi Dementia Care Support Service 
Center in March 2010. All eligible elderly people were invited to the study through the 
day-care centres by emails and invitation letters. The invitation letter described and 
explained the purposes and procedures of the study. They were registered by phone 
with their age and gender recorded. A group of elderly people without dementia with 
corresponding age and gender was recruited from people who attended the Prince 
Philip Dental Hospital (PPDH). The examination of the elderly people in control group 
was carried out at PPDH. The progress summary of this community health project can 
be found in Appendix 1. 
 
3.2 Pilot Study 
Data and Information for the study were obtained from two measures: a questionnaire 
and an oral health assessment encompassing an oral examination and unstimulated 
salivary flow rate measurement. Prior to the study, a pilot study was conducted in 
PPDH to 1) evaluate the questions set in the questionnaire, 2) study the feasibility of 
unstimulated salivary flow rate measurement, and 3) calibrate inter and intra-examiner 
agreement on oral examination. 
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The pilot study was conducted in the Reception Patient Clinic at PPDH in January, 
2010. Ten elderly people attending PPDH were recruited for pilot test. They were not 
participants of the main study. The purpose of the pilot study was explained and 
consent was sought. Firstly, they were asked to answer a questionnaire. This was to 
evaluate and to check the comprehensiveness of responses to the questions. Secondly, 
they were asked to expectorate their saliva in a specimen container for 5 minutes. This 
was to test the feasibility and precision of measurement of the volume of unstimulated 
saliva. Finally, they were examined by two examiners for calibration of the 
examination criteria, employing the Oral Health Assessment Form (Appendix 9).  
 
3.3 Registration and Questionnaire Survey 
All participants and their care takers in the main study were informed of the study 
purpose and procedures. They were required to make consent before the study 
(Appendices 2, 3 & 4). Participants who had given their consent registered in their 
respective centers of the Hong Kong Alzheimer’s Disease Association and the St. 
James’ Settlement Kin Chi Dementia Care Support Service Center for the study. 
Medical history of all participants was taken prior to the oral examination. The date of 
diagnosis and the stage of dementia were recorded. 
 
A questionnaire was used to study participants’ oral hygiene habits, use of dental 
aids, service utilization and personal data. All participants were requested to complete 
the questionnaire (Appendices 7 & 8) prior to the day of the examination. Participants 
of the control group had to fill in the questionnaire on the day of their visits to PPDH. 
The answers of questionnaires were checked during registration and any missing or 
unclear responses were identified and corrected before the oral examination. 
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3.4 Sialometric Assessment 
The purpose of the sialometric assessment was to study the unstimulated salivary flow 
rate and salivary acidity (pH value) of elderly participants. Stimulated salivary flow 
rate test was not carried out because of the risk of swallowing the salivary stimulator 
(rubber tubing) during chewing by elderly participants, particularly those with 
dementia. Participants were instructed not to eat, drink, and smoke for an hour before 
the sialometric assessment. During the salivary flow rate test, they were asked to 
expectorate resting saliva in a 50ml disposable specimen container for 5 minutes. All 
salivary measurements were made on the day in the laboratory after the specimens 
were collected. The volume was measured in ml/min according to the guidelines 
described by Speight et al. (1992) using a pipette (Drummond Pipet Aid XP, Golden 
Valley, Minnesota, USA). The pH of the specimens was then measured with a pH 
meter (Shindengen mini Lab pH meter, Camarillo, California, USA). 
  
3.5 Clinical Examination 
Clinical examination was conducted according to the guidelines by World Health 
Organization (WHO, 1997). The information collected was recorded in an Oral Health 
Assessment Form (Appendix 9). The oral examination included evaluation of the oral 
mucosal condition and location, the prosthetic status, the dentition status and caries 
experience using DMFT index, oral hygiene status using visible plaque index (VPI), 
periodontal status using community periodontal index (CPI), and lastly the loss of 
attachment. Two examiners used dental mirrors with LED lights and WHO probes for 
the oral examination. Cotton rolls were used for moisture control and visualization of 
tooth surfaces. Mirrors and cheek retractors were used for photo-taking and 
documentation of abnormal lesions. 
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Oral mucosal assessment including the conditions of lesions, locations of lesions, 
prosthetic status and dentition status were performed and recorded using codes 
according to the guidelines suggested by WHO (1997) in Tables 2, 3, 4 and 5, 
respectively. 
 
Table 2  Codes used in condition of oral  Table 3  Codes used in location of oral 
mucosal condition assessment mucosal condition assessment 
    
  
Code Condition             Code Condition                                  
    
 
0 No abnormal condition                   1 Vermillion border          
1 Malignant tumour (oral cancer) 2 Commissures 
2 Lichen planus  3 Lips 
3 Ulceration (aphthous, traumatic) 4 Buccal mucosa 
4 Acute necrotizing gingivitis  5 Floor of mouth 
5 Candidiasis  6 Tongue 
6 Abscess  7 Hard and / or soft palate 
7 Other condition (specify)  8 Alveolar ridge / gingiva 
8 Not recorded 9 Not recorded 
    
 
 
Table 4  Codes used in prosthetic status Table 5  Codes used in caries status 
    
  
Code Condition             Code Condition                                  
    
 
0 No prosthesis                   0 Sound          
1 Bridge 1 Decayed 
2 More than 1 bridge  2 Filled, with decay 
3 Partial denture  3 Filled, without decay 
4 Both bridge(s) and partial denture(s) 4 Missing, as a result of caries 
5 Full removable denture  5 Missing, any other reason 
9 Not recorded  6 Fissure sealant 
   7 Bridge abutment/crown/veneer/implant 
   8 Unerupted, unexposed 
   9 Not recorded 
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Visible plaque index (VPI) assessing oral hygiene status and Community 
periodontal index (CPI) assessing periodontal status were measured according to the 
guidelines suggested by WHO (1997) on six sextants.  Six index teeth, defined 
according to the FDI tooth number system, using 16/17, 11, 26/27, 46/47, 31, 36/37 
were examined. If the index tooth in a particular sextant was missing, the highest score 
among all teeth remained in the sextant was taken. VPI was measured as present (Code 
1) or absent (Code 0) on the buccal and lingual surfaces of the index teeth. The 
periodontal status was assessed using a WHO probe measuring in millimeters. (Table 6) 
The loss of attachment was measured according to the guidelines suggested by WHO 
(1997) using WHO probe measuring in millimeters. (Table 7) 
 
Table 6  Codes used in CPI 
  
  
 Code Condition                                                 
  
 
0 Healthy  
1 Bleeding after probing  
2 Calculus, all black band visible  
3 Pocket 4 – 5 mm, gingival margin with black band  
4 Pocket > 6mm, black band not visible 
5 Excluded sextant (<2 teeth present) 
9 Not recorded 
  
 
Table 7  Codes used in assessment in loss of attachment 
  
  
 Code Condition                                                 
  
 
0 0-3mm  
1 4-5mm (CEJ within black band)  
2 6-8mm (CEJ between upper limit of black band and 8.5mm ring)  
3 9-11mm (CEJ between 8.5mmand 11.5mm rings)  
4  12mm or more (CEJ beyond 11.5 mm rings) 
X  Excluded sextant (<2 teeth present) 
9 Not recorded 
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3.6 Report of Assessment and Follow Up 
A report on oral examination (Appendix 10) and a souvenir were given to each 
participant after the assessment. Participant was individually informed about their oral 
health conditions accordingly. They were given fluoride varnish treatment and advised 
to seek dental treatment immediately if necessary. For participants with unsatisfactory 
oral hygiene, they were advised to reinforce their oral health care and visit a dentist for 
follow up. 
 
3.7 Oral Health Promotion  
Oral health promotion talks were conducted to increase the oral health awareness, 
introduce and demonstrate oral hygiene instruction to participants, caregivers and staff. 
Oral healthcare pamphlets (Appendix 11) were tailor-made for elderly people with 
dementia. They were distributed during the talks. Dental knowledge education was 
given via interactive talks (Appendix 12), experience sharing, and problem discussion. 
Dental information was revised at the end of the talks. In addition, an oral health care 
article was published in the St. James’ Settlement monthly publication (Appendix 13). 
 
3.8 Data Entry and Statistical Analysis 
The data from the questionnaires and charting sheets were entered into Microsoft Excel 
2007 and proof-read by all members together. The data were then analyzed using SPSS 
17-0 (SPSS Inc., Chicago, USA). Parametric t-test and Chi-square test were used to 
study various independent variables. The cut-off point for statistical significance was 
set at 0.05. 
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Chapter 4 Results 
 
4.1 Sample size 
For this study, 82 elderly people with dementia were invited in total. 59 elderly people 
(47 female, 12 male) in the dementia group responded. The response rate was 72%. 
There were 59 elderly people without dementia (47 female, 12 male) in the control 
group. The mean age of dementia group was 79.8 ± 7.4 while the mean age of the 
control group was 79.4 ± 6.8 (p=0.707). The difference in mean age was due to the 
lack of exact age-matching pair for three of the following ages, 92, 94 and 98. Three 
control people of age 84, 85 and 89 were used to pair up with them. 
 
4.2 Oral hygiene habits 
For the dementia group, 67% brushed at least twice a day and 33% brushed less than 
twice a day. For the control group, 83% brushed at least twice a day and 17% brushed 
less than twice a day. There were more people from the dementia group who brushed 
less than twice a day when compared to the control group (p=0.045). For the dementia 
group, 31% received assistance on brushing, while only 5% of the control group 
received assistance on brushing (p<0.001).  
 
There were 37 people (63%) from the dementia group and three people (5%) from 
the control group who reported difficulties during oral hygiene practice. The problem 
of forgetfulness included forgetting to brush and forgetting that he/she had already 
brushed. Inability to brush included the lack of dexterity of the elderly people and the 
lack of assistant to help them perform oral hygiene practice. Table 8 showed the 
problems encountered during oral hygiene practice in both groups. 
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Table 8  Problems encountered during oral hygiene practice 
 
Forgetfulness Unwillingness to 
brush 
Inability to brush Caregiver lacks the 
skills to assist 
Dementia (N=37) 27 (73%) 13 (35%) 8 (22%) 6 (16%) 
Control (N=3) 0 (0%) 0 (0%) 3 (100%) 0 (0%) 
  
4.3 Dental service utilization 
The time elapsed since the last dental visit was similar within the two groups. About 
50% of the dementia group and 51% of the control group had not visited a dentist for 
the past one year. There were three people from the dementia group and two people 
from the control group who were not sure when was the last time the elderly visited a 
dentist.  
 
Table 9  Time of last dental visit  
Time of last dental visit Dementia (N=56) Control (N=57) 
Less than one year ago 28 (50%) 29 (51%) 
One to three years ago 18 (32%) 11 (19%) 
More than three years ago 10 (18%) 17 (30%) 
 
There were 10 people from the dementia group and 17 people from the control 
group who had not visited a dentist for the past three years. The reasons why they did 
not see a dentist were shown in Table 10. 
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Table 10  Reasons for not visiting a dentist 
 Dementia (N=10) Control (N=17) 
Perceived no problems 8 (80%) 7 (41%) 
Cost 4 (40%) 8 (47%) 
Unwilling to go 4 (40%) 15 (88%) 
Dental fear 2 (20%) 1 (6%) 
 
There were 66% of the dementia group who perceived a need to visit a dentist, 
while only 54% of the control group perceived a need (p=0.009). Table 11 showed the 
reasons for visiting a dentist. 
  
Table 11  Reasons for visiting a dentist  
 
 Dementia (N=54) Control (N=56) 
Caries 30 (56%) 36 (64%) 
Periodontal problems 28 (52%) 31 (55%) 
Ill fitting dentures 19 (35%) 21 (38%) 
Chewing difficulties 11 (20%) 23 (41%) 
Halitosis 8 (15%) 1 (2%) 
Check up 6 (11%) 5 (9%) 
Food trapping 2 (4%) 12 (21%) 
Ulceration 1 (2%) 7 (13%) 
Dry mouth 0 (0%) 13 (23%) 
 
4.4 Unstimulated salivary flow rate 
There were 11 people from the dementia group and one from the control group who 
were unable to complete the unstimulated salivary flow rate test (p=0.010). The 
unstimulated salivary flow rate of the dementia group was lower than that of the 
control group (p=0.043) as shown in Table 12. 
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Table 12  Mean unstimulated salivary flow rate   
 Mean flow rate (ml/min) P value 
Dementia (N=48) 0.30 ± 0.17 
0.043 
Control (N=58 ) 0.41 ± 0.28  
 
For the dementia group, the mean unstimulated salivary flow rate of the people 
under medication associated with xerostomia (N=8) was 0.23 ± 0.17 ml/min and for 
those who were not under medication associated with xerostomia (N=40) was 0.31 ± 
0.16 ml/min (p=0.190). 
 
For the control group, the mean unstimulated salivary flow rate of the people 
under medication associated with xerostomia (N=9) was 0.30 ± 0.41 ml/min and for 
those who were not under medication associated with xerostomia (N=49) was 0.43 ± 
0.37 ml/min (p=0.354).      
 
4.5    Oral mucosal status 
For the dementia group, one person presented with lichen planus on the buccal mucosa 
and two people from the dementia group and two people from the control group 
presented with candidiasis on the palate and labial commissures. 
 
4.6 Prosthesis  
There were more bridges found in subjects with dementia than those without (p=0.018) 
as shown in Table 13. 
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Table 13  Types of prosthesis used  
  Dementia (N=59) Control (N=59) P value 
Complete denture 
Yes 14 (24%) 13 (22%) 
0.827 
No 45 (76%) 46 (78%) 
Removable Partial denture 
Yes 24 (41%) 33 (56%) 
0.097 
No 35 (59%) 26 (44%) 
Fixed Bridge 
Yes 16 (27%) 6 (10%) 
0.018 
No 43 (73%) 53 (90%) 
 
4.7 Caries experience 
 
4.7.1 DMFT score 
The mean DMFT score was 22.3 ± 8.2 for the dementia group, and 21.5 ±8.2 for the 
control group (p=0.585). Table 14 below compared the DMFT, DT, MT and FT 
between the two groups. 
 
Table 14  DMFT, DT, MT and FT in both groups 
 Dementia (N=59)  Control (N=59) 
P value  Mean value Mean value 
DMFT 22.3 ± 8.2 21.5 ± 8.2 0.585 
DT  1.2 ± 1.9 0.8 ± 1.4 0.282 
MT 18.9 ± 9.4 18.3 ± 8.9 0.748 
FT 2.5 ± 3.3 2.4 ± 2.5 0.875 
 
For the dementia group, no association was found between the DMFT score and 
brushing frequencies, recent dental visit, salivary flow rate, assistance on brushing, 
perceived dental need as shown in Table 15. 
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Table 15  Brushing frequencies, recent dental visit, salivary flow rate, assistance on 
brushing, perceived dental need and DMFT in dementia group 
  No. of people Mean DMFT P value 
Brush at least twice a day (N=57) 
Yes 38 22.2 ± 7.4 
0.944 
No 19 22.4 ± 9.9 
Recent dental visit (N=56) 
Yes 46 22.4 ± 7.9 
0.622 
No 10 21.0 ± 9.4 
Hyposalivation (<0.1ml/min) (N=48) 
Yes 4 23.0 ± 7.3 
0.802 
No 44 22.0 ± 8.3 
Assistance on brushing (N=57) 
Yes 18 22.4 ± 8.2 
0.801 
No 39 21.8 ± 8.2 
Perceived dental need (N=47) 
Yes 39 22.0 ± 8.0 
0.214 No 8 26.0 ± 9.3 
 
For the control group, there was an association found between DMFT score and 
perceived dental need as shown in Table 16. 
 
Table 16  Brushing frequencies, recent dental visit, dental attendance, salivary flow rate, 
assistance on brushing, perceived dental need and DMFT in control group 
  No. of people Mean DMFT P value 
Brush at least twice a day (N=59) 
Yes 49 21.3 ± 8.3 
0.707 
No 10 22.4 ± 8.0 
Recent dental visit (N=57) 
Yes 40 21.0 ± 7.8 
0.809 
No 17 21.5 ± 9.1 
Hyposalivation (<0.1ml/min) (N=58) 
Yes 9 23.8 ± 6.2 
0.346 
No 49 21.0 ± 8.6 
Assistance on brushing (N=58) 
Yes 3 18.7 ± 2.9 
0.513 
No 55 21.9 ± 8.4 
Perceived dental need (N=54) 
Yes 32 23.8 ± 7.1 
0.018 No 22 18.5 ± 8.8 
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4.7.2 Untreated root caries  
The mean number of untreated root caries was 0.6 ± 1.3 for the dementia group, and 0.4 
± 0.9 for the control group (p=0.360). No association was found between the number of 
untreated root caries and brushing frequencies, recent dental visit, salivary flow rate, 
assistance on brushing. There was an association found between the number of untreated 
root caries and perceived dental need (p=0.049) as shown in Table 17.  
 
Table 17  Brushing frequencies, recent dental visit, salivary flow rate, assistance on 
brushing, perceived dental need and untreated root caries in dementia group  
 
  No. of people 
Mean no. of  
untreated root caries 
P value 
Brush at least twice a day (N=57) 
Yes 38 0.3 ± 1.0 
0.081 
No 19 1.1 ± 1.7 
Recent dental visit (N=56) 
Yes 46 0.5 ± 1.3 
0.863 
No 10 0.6 ± 1.4 
Hyposalivation (<0.1ml/min) (N=48) 
Yes 4 0.5 ± 1.0 
0.971 
No 44 0.5 ± 1.2 
Assistance on brushing (N=57) 
Yes 18 0.3 ± 0.7 
0.249 
No 39 0.7 ± 1.5 
Perceived dental need (N=47) 
Yes 39 0.7 ± 1.5 
0.049 
No 8 0.1 ± 0.4 
 
No significant association was found between the number of untreated root caries 
and brushing frequencies, recent dental visit, salivary flow rate, assistance on brushing, 
perceived need for the control group as shown in Table 18. 
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Table 18  Brushing frequencies, recent dental visit, salivary flow rate, assistance on 
brushing, perceived dental need and untreated root caries in control group  
 
  No. of people 
Mean no. of  
untreated root caries 
P value 
Brush at least twice a day (N=59) 
Yes 49 0.2 ± 0.6 
0.127 
No 10 1.1 ± 1.6 
Recent dental visit (N=57) 
Yes 40 0.2 ± 0.6 
0.091 
No 17 0.8 ± 1.3 
Hyposalivation (<0.1ml/min) (N=58) 
Yes 9 0.6 ± 1.3 
0.568 
No 49 0.4 ± 0.8 
Assistance on brushing (N=58) 
Yes 3 0.3 ± 0.6 
0.928 
No 55 0.4 ± 0.9 
Perceived dental need (N=54) 
Yes 32 0.5 ± 1.0 
0.560 No 22 0.3 ± 1.0 
 
4.8 Oral hygiene status 
 
The dementia group had a higher mean VPI score of 0.78 ± 0.26 compared to the control 
group 0.55 ± 0.32 (p<0.001). No significant association was found between the VPI 
score and the brushing frequencies in both the dementia group and the control group. 
 
4.9 Community Periodontal Index and Assessment in Loss of Attachment  
There were 10 edentulous participants from the dementia group and eight from the 
control group who were excluded from the periodontal status examination. Two 
participants from the dementia group and one from the control group were unable to 
complete this assessment. 
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The need of advanced periodontal treatment (CPI ≥ 3) was 78% in the dementia 
group and was 74% in the control group. Probing attachment level greater than 3mm 
(Attachment Loss Code > 0) was 85% in the dementia group and 94% in the control 
group. Table 19 showed the highest CPI and Table 20 showed the highest attachment 
loss between the dementia and control group. 
 
Table 19  CPI in both groups  
Highest CPI  Dementia (N=47) Control (N=50) 
0 0 (0%)  1 (2%) 
1 5 (11%) 7 (14%) 
2 5 (11%) 5 (10%) 
3 24 (51%) 26 (52%) 
4 13 (27%) 11 (22%) 
 
Table 20  Attachment loss code in both groups 
 
Highest Attachment Loss code Dementia (N=47) Control (N=50) 
0 7 (15%) 3 (6%) 
1  22 (47%) 17 (34%) 
2 11 (23%) 20 (40%) 
3 3 (6%) 7 (14%) 
4 4 (9%) 3 (6%) 
 
The relationship between CPI and brushing frequency (p=0.008) and between CPI 
and recent dental visit (<3 years) (p=0.034) in the dementia group were significant.  No 
association was found between CPI and assistance on brushing, perceived dental need, 
as shown in Table 21. 
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Table 21  Brushing frequency, recent dental visit, assistance on brushing, perceived 
dental need and CPI in the dementia group 
  CPI < 3 CPI ≥ 3 P value 
Brush at least twice a day (N=57) 
Yes 3 28 
0.008 
No 7 8 
Recent dental visit (N=56) 
Yes 6 32 
0.034 
No 4 3 
Assistance on brushing (N=57) 
Yes 1 13 
0.242 
No 9 24 
Perceived dental need (N=47) 
Yes 9 25 
0.950 
No 1 3 
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Chapter 5 Discussion 
 
5.1 Study sample 
In Hong Kong, the prevalence of dementia in Chinese elderly people aged 70 years and 
older was 6.1% (Chiu et al., 1998). We targeted daycare centers for elderly people with 
dementia which the members were all diagnosed with dementia by medical doctors. 
We sent out invitation letters to several centres and three of them showed interest in 
our project. We designated some dates for this study and the centres helped to 
distribute invitation letters and consent to the corresponding participants. Despite our 
project schedule was restricted by the university’s curriculum and confined resources, 
we managed to examine 59 people with dementia. The response rate was considered 
satisfactory. The participants of control group were generated by the computer system 
from people registered in PPDH. They were invited through telephone calls. The ages 
of 3 pairs of participant (92, 94 and 98 years old) could not be matched due to 
difficulties of finding corresponding controls. Many of them in this age group had 
either passed away or refused to come due to health reasons. 
 
Due to the lack of cooperation of elderly people with dementia at the severe 
stage, we were only able to recruit and carry out examinations on those with mild to 
moderate dementia. Also, some of the elderly people in the daycare centres were 
having regular dental checkups and perceived no need in joining our study. 
Hospitalized and institutionalized subjects were not included in this study. Therefore 
the participants were by no means a full representation of the population of people with 
dementia in Hong Kong. However, this study still provided useful information and 
allowed a rational understanding of the oral health status of people with dementia. 
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5.2 Questionnaire survey and clinical assessment  
Both the clinical examinations and the questionnaire surveys were conducted smoothly 
and efficiently. This could be attributed to the pilot study which allowed an evaluation 
of trial run before the main study. The questionnaires were found to be easily 
understood. The close-ended questions were quick to complete. Two examiners were 
involved in the clinical examinations. The level of inter-examiner agreement was good 
(Kappa value=0.95, 0.85 and 0.81 in DMFT score, VPI and CPI charting respectively). 
Well-defined diagnostic criteria, calibration exercises and the pilot study all 
contributed to the good level of inter-examiner agreement. The level of cooperation of 
the participants was satisfactory. For those people with dementia who were unable to 
follow instructions of the examination, great patience and assistance from the staff of 
the centres were needed. A few participants refused to cooperate and even showed 
aggressive behaviour. Therefore examinations on them could not be completed. 
 
5.3 Oral hygiene behaviour 
There were significantly more elderly people from the dementia group who brushed 
less than twice a day compared to the control group. The reasons of brushing less could 
be attributed to their cognitive declination and the difficulty in performing oral hygiene 
practice on them. In our survey, caretakers reported several problems when performing 
oral hygiene practice on elderly people with dementia. The elderly might not 
understand the need therefore refused to brush. They might refuse to open their mouths 
and showed aggressive behaviour towards the caretakers. The lack of knowledge in 
correct oral hygiene practice was also a factor. Lack of dexterity, lack of assistance and 
forgetfulness were the major problems encountered by elderly people with dementia 
who brushed by themselves. We encouraged all caretakers to supervise the elderly 
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when they were brushing. Therefore if there was any lack of dexterity or areas that was 
not cleaned well, the caregiver could give assistance immediately. The caregivers 
should also remind the elderly to brush and be familiarised with the proper method of 
brushing. In uncooperative cases, other methods such as mouth cleaning swabs might 
be a choice, though swabs could not remove as much plaque and debris as 
toothbrushes (Chalmers et al., 2005). 
 
We have found that there were significantly more elderly people in the 
dementia group needed assistance on brushing than that in the control group. At the 
time of this study, there was no oral health promotion in Hong Kong targeted for 
elderly people with dementia. We organized two talks and made pamphlets to improve 
the efficacy of oral hygiene practice performed on elderly people with dementia. The 
audiences consisted of caretakers, family members of the elderly and the staff of the 
centres. They showed interest particularly in the provision of oral hygiene instructions 
and replacement of missing teeth. Three hundred copies of the pamphlet written in 
Chinese were made and given to the centres. Those who could not join our talks were 
able to access the invaluable knowledge through the pamphlets. Soft copy of the 
pamphlet was also given to the centers for continuous printouts. An oral health care 
article was also published in the St. James’ Settlement monthly publication. Therefore 
the promotion of oral health to the elderly would be more effective and sustainable. 
 
5.4 Dental service utilization 
There was no significance difference in the frequency of dental visits comparing the 
dementia group to the control group. In our sample, half of the elderly people in the 
dementia group had not visited a dentist for more than a year. In those who had visited 
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a dentist within a year, most were due to dental problems but not for regular check-ups. 
However, the perceived need of dental treatment in the dementia group was found to 
be significantly higher than the control group. This might be because the caretakers of 
the elderly were aware of the possible increased need of dental treatment, but its 
relationship with regular dental visits was not understood. There was a need to 
emphasize the importance in frequent regular dental check-ups. Future oral conditions 
of the elderly should be assessed by a dentist and should be monitored regularly. 
Complex treatment procedures should be carried out in the early stage of dementia 
than at the later stage during which patient management was compromised (Frenkel, 
2004). Prevention could help elderly people with dementia to retain their natural 
dentition. 
 
5.5 Sialometric Assessment 
There were some difficulties in performing the assessment. We could not carry out the 
analysis of pH value of the saliva and there were two reasons. First, we could not alter 
the mealtime of the elderly with dementia since they had fixed schedules set by the 
centres. Therefore the pH value of saliva might be influenced by their meal not long 
before the collection. Second, they might had the risk of swallowing the buffer solution 
as some of them were unable to follow instructions. There were significantly more 
elderly people in the dementia group who were unable to complete the test compared 
to the control group. Using the remaining data for analysis, a significant difference in 
unstimulated salivary flow rate was found. One other study also found that people with 
AD had significantly lower unstimulated submandibular salivary flow when compared 
to the control (Ship et al., 1990). If we took the drugs that would induce xerostomia 
into account, no significant difference in unstimulated salivary flow rate was found. 
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The result might be explained by that elderly people with dementia had organic reasons 
in reduction of unstimulated saliva flow such as neurological changes due to 
underlying brain pathology. Another reason might be because the dementia patients 
could not understand the instruction of the test and did not expectorate all the saliva 
out for sampling. In our study 24% of the elderly from the dementia group had 
complete dentures. The reduction of resting saliva flow might compromise the 
retention of denture. Therefore they might need to wet their denture, or use artificial 
saliva together with denture adhesive to improve the retention and masticatory function. 
Artificial saliva and frequent sip of water might be needed if the elderly experience 
problems associated with dry mouth such as dysphagia and dysgeusia. 
 
5.6 Prosthetic status 
There were significantly more bridges found in the dementia group than in the control 
group. For the elderly people with dementia, fixed prosthesis required less compliance 
and it was advantageous in the use of them over removable prosthesis. Moreover, fixed 
prosthesis did not have the problems brought by removable prosthesis such as denture 
stomatitis. In other studies, denture stomatitis was found to be prevalent in elderly 
people with dementia (Chalmers et al., 2003). However, bridges might be more 
difficult to clean, which may lead to development of caries and periodontal disease 
around the abutment teeth. Therefore the need of cleaning the prosthesis should be 
emphasized and their caretakers should know how to assist on cleaning. Adaptation to 
new removable prosthesis might be difficult for these patients. Whenever possible, 
relines for ill-fitting denture was preferable (Ghezzi et al., 2000). 
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5.7 Caries experience 
Although in our study there was more decayed teeth, missing teeth and filled teeth 
found in elderly people with dementia than the control group, statistically there was no 
significance between them. However, in other studies, there were significantly more 
coronal and root caries, filled surface found in elderly people with dementia than those 
without it (Chalmers et al., 2003; Ellefsen et al., 2008). 
 
Elderly people with dementia on average had more than one decayed tooth. 
Caretakers should be noted that caries should not be left untreated. The complexity of 
restoration increased and restorability of the decayed tooth would be reduced over time. 
In later stage of dementia, the elderly might not cooperate in more complex treatments 
or extraction of hopeless tooth. Hence regular dental check-up for diagnosing of 
carious lesion as early as possible was necessary. Comprehensive preventive measures 
might be necessary for high risk group. 
 
5.8 Oral hygiene and periodontal status 
Elderly people with dementia had significantly poorer oral hygiene than the control 
group. However they did not show less tooth brushing frequency in this study. 
Therefore it might be the problem in brushing technique that led to the increased 
plaque accumulation in the dementia group. Some similar findings could be found in 
other studies. Significantly higher gingival index (Warren et al., 1997) and plaque 
index (Chalmers et al., 2003) were reported in elderly people with dementia when 
compared to those without. There was no significant difference in the periodontal 
condition between the elderly people with and without dementia. Although majority of 
the elderly brushed twice a day, the periodontal condition was still unsatisfactory. 
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It was of noteworthy that the majority (78%) of the elderly people with 
dementia group had periodontal pockets and required advanced periodontal treatment. 
This indicated that there could be problems in brushing techniques or presence of 
plaque retentive factors, which affect efficient plaque removal. Also 85% of the elderly 
with dementia had an experience in periodontitis according to the assessment in loss of 
attachment. The importance of periodontal care of the elderly should be emphasized 
especially those with dementia. It was important to give adequate plaque control to the 
best ability of the elderly and caretakers in order to limit the progression of periodontal 
diseases. Further tooth loss due to periodontal diseases would lead to several problems, 
including a decrease in masticatory function and ill-fitting dentures. Problems such as 
inability to cooperate with dental procedures, inability in accepting new changes might 
occur in remaking a new denture. Even if remaking of the denture was successful, they 
might still refuse to use the new one. 
 
5.9 Dental management of elderly people with dementia 
Hong Kong was facing an aging population phenomenon. The proportion of people 
aged 65 and above in Hong Kong in 2008 was 13% and it was estimated to reach 24% 
by the year 2025. As the risk of dementia was related to aging, there would be more 
people with dementia in the future. Dentists in Hong Kong would face a greater 
challenge in maintaining the oral health of the elderly with dementia. Dentists should 
pay attention in the treatment planning and behavioral management for people with 
dementia. Treatment planning must be designed with consideration of the severity of 
the condition and involve caretakers and guardians (Ghezzi et al., 2000). They should 
try to anticipate the future oral condition of the elderly (Kocaelli et al., 2002). 
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The prevention of deterioration of oral health was very important in elderly 
people with dementia despite they might not be have a higher risk in oral conditions. 
As the cognitive impairment progressed, the elderly would be more uncooperative 
towards dental treatment, and find it more difficult adapting to new dentures (Kocaelli 
et al., 2002). Proper oral hygiene instructions should be taught to the people with 
dementia and they should be encouraged to do so independently in early stage (Frenkel, 
2004). An electric toothbrush or modified handle might be easier to grip if manual 
dexterity was impaired. Caretakers should also learn the proper way of oral hygiene 
instructions. As in later stage of dementia, the elderly frequently needed assistance 
(Frankel, 2004). Comprehensive preventive measures might be necessary. Frequent 
dental recall visits should be emphasized to reduce changes in oral conditions and to 
prevent the further need of complex treatments.  If major treatments were indicated, it 
should be carried out in early stages of dementia (Frenkel, 2004). As the cognitive 
declination proceeded, shorter, less stressful appointments and the use of the least 
traumatic interventions should be arranged (Ettinger, 2000). 
 
Hand scaling might be less frightening than ultrasonic scalers. It was also 
possible to consider chemical caries removal techniques (Frenkel, 2004). The aim in 
dental treatment for elderly people with dementia was to maintain existing dentition 
with minimal changes (Ettinger, 2000). Dentists can speak with calm voice and 
physical reassurance and perform only the necessary treatments. Oral sedatives or 
anxiolytics, such as short-acting benzodiazepines before treatment could be considered 
to manage behavioural problems (Kocaelli et al., 2002). Intravenous sedation or 
general anesaethesia could also be considered. Complex and time-consuming dental 
treatment should be avoided in people with severe dementia (Ghezzi et al., 2000). 
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Chapter 6 Conclusion and Recommendations 
 
6.1 Conclusion 
In this community health project, we concluded that 
1. Hong Kong Chinese elderly people with dementia had a poorer oral hygiene than 
those elderly without dementia. 
2. Hong Kong Chinese elderly people with dementia had a similar caries experience 
liked those elderly without dementia. 
3. Hong Kong Chinese elderly people with dementia had a similar periodontal status 
liked those elderly without dementia. 
4. This community health project successfully delivered topical fluoride varnish to 
the exposed root surfaces of teeth in elderly people with dementia.  
5. This community health project successfully delivered oral hygiene instructions to 
Chinese elderly people with dementia and their caregivers. 
 
6.2 Recommendations  
From the findings of this study, we recommend: 
1. Oral health education should be provided to caretakers on how to perform daily 
oral hygiene care for the elderly. Assistance or supervision on tooth-brushing is 
recommended.  
2. Comprehensive treatment should be provided as soon as the elderly is diagnosed 
with dementia. Because later complex treatment would be difficult to ensue 
during late stage of the disease. 
3. Regular dental check-up should be emphasized for this group of patient to provide 
prevention and intervention of oral disease. 
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Appendix 1 – Progress summary 
 
Date  Event 
 
 
 
20 Nov 2009  Brain storming of possible community health project 
04 Dec 2009  Finalizing the project title 
11 Dec 2009  Literature review and preparation of project protocol 
22 Jan 2010  Initial contact with the Hong Kong Alzheimer’s Disease Association 
29 Jan 2010  Finalizing of project aims and objectives 
05 Feb 2010  Preparation of materials and instrument 
23 Feb 2010  Trial on salivary function test 
04 Mar 2010  Clinical photo taking exercise 
26 Feb 2010  Calibration exercise on clinical diagnosis 
01 - 05 Mar 2010  Telephone invitation of project participants 
08 - 12 Mar 2010   Clinical examination of participants of  the Hong Kong Alzheimer’s 
Disease Association and control group at PPDH 
19 - 24 Mar 2010   Clinical examination of participants of St. James Settlement Kin Chi 
Dementia Care Support Service Center and control group at PPDH 
24 Mar 2010  Data entry completed 
16 Apr 2010  Data analysis and report writing 
17 Apr 2010  Oral Health Care Seminar at the St James Settlement Kin Chi 
Dementia Care Support Service Center 
24 Apr 2010  Oral Health Care Seminar at the Hong Kong Alzheimer’s Disease 
Association 
25 Apr 2010  Evaluation of the project 
30 May 2010  Submission of community health report 
24 Jun 2010  Oral presentation of the community health project 
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Appendix 2 – Invitation Letter (Chinese version) 
香港大學牙醫學院 
 
長者口腔健康調查 
敬啓者： 
口腔衞生是整體健康的其中一個重要元素，而不同程度的牙患問題對長者的生活質
素亦有一定影響。我們是一群香港大學牙醫學院四年級學生，現正進行一項對象為老年痴
呆症長者的口腔健康推廣活動，活動包括問卷調查，口腔檢查，氟素治療及口腔健康推廣
講座。我們希望透過此項活動了解老年痴呆症長者的口腔狀況。 
活動詳情如下： 
1. 問卷調查 
內容：了解老年痴呆症患者口腔清潔習慣和對於口腔健康的關注 
2. 口腔檢查（不包括X-光檢查） 
日期：二零一零年三月十九日(星期五）及 二十四日 (星期三）(只需出席任何一天) 
時間：上午九時至十二時 
地點：聖雅各福群會健智支援服務中心 
名額：30人 
＊檢查後會附上簡單報告及口腔護理用品乙份。 
3. 氟素治療 
內容：我們會為有需要之長者牙齒塗上氟素， 氟素有助預防蛀牙，並無嚴重副作用。 
4. 口腔健康推廣講座  
日期：二零一零年四月十七日(星期六)  
時間：下午二時至三時 
地點：聖雅各福群會浣沙長者中心 (香港大坑浣沙街1-5號浣沙閣2樓) 
 
希望 閣下同意 貴家屬參與此免費活動。有意參加者請填妥回條及完成附上之問
卷，並交回健智支援服務中心。閣下所提供的所有資料將絕對保密及只供作研究用途，亦
會於研究後銷毀。研究結果或會在科研會議或刋物內公布，但閣下的身分在任何形式的報
告或出版物中都不會被公開。 
閣下可選擇不參與是項研究或隨時在不提供原因的情況下退出。 閣下於是次研究
作出的任何決定不會影響   貴家屬接受牙科服務的權利。如有疑問，請在辦工時間致電
64495700與吳芷茵學生聯絡。 非常感謝您的協助。 
 
此致 
各家屬 
 
 
香港大學牙醫學院 
吳芷茵學生代表 謹啟 
二零一零年三月十一日 
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Appendix 3 – Invitation Letter (English version) 
Faculty of Dentistry 
The University of Hong Kong 
 
11
th
 March, 2010 
Oral Health Survey for the Elderly 
Dear Mr. / Miss, 
Oral health is one of the key elements to a better quality of life. It is important for the elderly to 
learn and maintain good oral hygiene habits. We are a group of year four dental students from The 
University of Hong Kong, conducting a Community Health Project in order to investigate the oral status, 
and to provide oral health education to the elderly with dementia. 
Details of the activities are as follows: 
1.  Questionnaire survey 
To investigate the oral health habits and awareness of elderly with dementia 
2.  Dental checkup (not including X-ray) 
Date: 19
th
 (Fri) & 24
th
 (Wed) of March 2010 (attend either day only) 
Time: 9.00 a.m. – 12.00 p.m. 
Venue:  Kin Chi Dementia Care Support Service Center 
* A simple report of oral status will be provided, and a souvenir of oral care package 
will be given after the check-up. 
3.  Preventive fluoride treatment  
After the check-up, we will provide preventive fluoride treatment when necessary. It involves 
applying topical fluoride on teeth to prevent and control cavities. This treatment is non-invasive and 
has no side-effects reported. 
4.  Oral health promotion talk  
Date: 17
th
 April 2010 (Sat) 
Time: 2 p.m. – 3 p.m. 
Venue:  Wun Sha Elderly Centre (2A Wun Sha Court, 1-5 Wun Sha Street, Tai Hang) 
 
     We sincerely invite your family member to participate in this free activity. Please kindly fill in the 
questionnaire and authorize us to provide a dental checkup and preventative fluoride treatment to your 
family member in the day care centre if necessary. Findings of this research may be published, but none 
of your personal information will be disclosed. * All information collected will be kept strictly 
confidential and for research purpose only. It will be destroyed when the study is completed. Under any 
circumstances, you can choose to withdraw from this study without explanation. Participation or 
withdrawal in this research will not affect you and your family members in obtaining dental health care 
services. 
If you have any enquiries, you may contact our student representative (Alice Ng 64495700) during 
office hours. Please complete the following consent if you agree to participate in this study. Thank you. 
 
Yours faithfully, 
 
 
Alice Ng, Student Representative,  
Faculty of Dentistry, The University of Hong Kong 
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Appendix 4 – Consent 
同意書 
REPLY SLIP 
 
 
本人(家屬/監護人姓名) ____________________ 同意 _________________ 
(長者姓名) ， 
I (Name of Caretaker/Guardian), ____________________, hereby give my 
consent for _______________________ (Name of Elderly in the association) to 
participate in: 
 
＊ 
參與口腔檢查，並為有需要的牙齒提供氟素治療 
Dental check-up and preventive fluoride treatment 
只參與口腔檢查 
Dental check-up only 
 
＊ 請 適當選項 
    Please tick the boxes where appropriate 
 
本人也同意參與問卷調查，以及同意我們使用 貴長者之個人病歷和資料， 
並清楚明白其目的及內容下接受邀請。 
I fully understand the content of the study, and agree to let us use the 
participant’s medical history and information for the purpose of this study.   
 
 
家屬／監護人簽署： 
Signature of Caretaker/Guardian： ____________________ 
  
日期：  
Date：________________________ 
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Appendix 5 – Photograph release consent (English and Chinese version) 
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Appendix 6 – Medical History Record Form 
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Appendix 7 – Questionnaire (Chinese version) 
老年痴呆症長者口腔健康調查 
 
1. 長者每天進行多少次口腔清潔? (例如刷牙等等) 
0次 1次 2 次 3次或以上 不肯定 
 
2. 長者使用甚麼口腔清潔工具? (可選多於一項) 
牙刷        牙膏        電動牙刷 
牙線        牙縫刷          牙簽 
漱口水        濕紗布          不肯定 
其他(請註明:___________________) 
 
3. 長者有沒有其他人仕幫助進行口腔清潔?  
有         沒有       不肯定 
 
4. 進行口腔清潔時會遇到甚麼問題? (可選多於一項) 
長者忘記了要刷牙     長者忘記了已經刷了牙 
長者不合作       長者手部欠缺靈活 
沒有人恊助長者清潔口腔    照顧者不清楚如何恊助長者清潔口腔  
其他(請註明:___________________) 不肯定     
    
5. 長者有佩帶牙托(可移除的假牙)嗎? 
有  
沒有(請跳到第七題) 
不肯定 
 
6. 平時會用甚麼方法清潔牙托? (可選多於一項) 
使用清水刷洗      使用洗潔精/肥皂刷洗    
使用清水浸過夜      使用假牙清潔劑浸洗 
其他(請註明:___________________)   不肯定     
    
 
 
 
 
 
請轉背頁 
Page 41 
 
 
7. 長者上一次看牙醫是甚麼時候? 
一年內 (請跳到第九條)     
一年至三年內(請跳到第九條) 
多於三年前    
從來沒看牙醫 
不肯定 
 
8. 長者為什麼不看牙醫? (可選多於一項) 
認爲口腔沒有問題      長者不願意  
太麻煩/不方便      沒有人恊助带長者看牙醫 
對牙醫有恐惧      太貴 
其他(請註明:___________________) 不肯定  
 
9. 長者/家人覺得有沒有需要看牙醫? 
有       沒有        不肯定 
 
10. 帶長者看牙醫的原因? (可選多於一項) 
蛀牙           牙齒敏感     牙鬆  
牙痛      牙石      口乾     
口臭      牙肉發炎     口腔潰瘍 
咀嚼能力減低    食物殘留口裡    牙托有問題
口腔檢查     其他(請註明:___________________) 
不肯定 
 
姓名: __________________________  
性别: 男/女 
年齡: ____________ 
照顧者/家屬聯絡號碼: ________________ 
(有關此健康調查，如有需要時我們可能會聯絡 貴照顧者/家屬)   
 
___________________________________________________________________________________ 
謝謝您的恊助! 
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Appendix 8 – Questionnaire (English version) 
Oral health survey for elderly people with dementia 
 
1. What is the daily frequency of the subject performing oral hygiene 
measures? (eg. Tooth brushing)    
0  1  2  3 or more  Not sure 
 
2. What oral hygiene aid(s) does the subject use? (You can have more 
than one option)   
Toothbrush Toothpaste Electronic toothbrush 
Dental Floss Interdental brush Toothpick 
Mouthrinse Moistened gauze    
Not sure Others (Please specify :_______________)
    
3. Does the subject have any assistance on brushing?  
Yes               No             Not sure 
 
4. What is/are the difficulty(ies) in performing oral hygiene practice? (You 
can have more than one option) 
Subject forgets to clean his/her teeth 
Subject forgets if he/she has cleaned his/her teeth 
Subject is uncooperative      
No one available to assist him/her    
Caregiver lacks the knowledge to assist  
Lack of dexterity  Not sure  
Others (Please specify :___________________) 
    
5. Does the subject wear denture? 
Yes   No (Please proceed to Question 7)  Not sure 
 
6. What method(s) is/are used to clean the denture(s)? (You can have 
more than one option) 
Brushing with water          Brushing with detergent/soap  
Immersion in water overnight   Immersion in Denture cleanser  
Others (Please specify :___________________) 
Not sure        
 
Please turn over 
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7. When is the subject’s last dental visit? 
Less than one year (Please proceed to Question 9)     
One to three years ago (Please proceed to Question 9)  
More than three years ago      
Never 
Not sure  
 
8. Reasons for the subject not visiting a dentist? (You can have more 
than one option) 
Perceive no problems         Unwillingness of the subject  
Too troublesome/inconvenience  Dental fear  
No one available to bring him/her to dentist 
Others (Please specify :_______)     Cost 
Not sure        
 
9. Is there any need of dental care perceived by the caregiver/subject? 
Yes       No    Not sure 
 
10. Reasons for bringing the subject to a dentist? (You can have more than 
one option) 
Cavities   Tooth sensitivity      Tooth mobility  
Toothache Calculus    Dry mouth      
Bad breath   Gum swelling   Ulceration 
Reduced chewing efficiency Food retention   
Denture not fitting/functioning properly   Dental check-up  
Others (Please specify :___________________)    
Not sure   
 
Name of subject: __________________________  
Sex: M / F Age: __________ 
 
Contact phone no. of caregiver/relatives: ________________ 
(In case to clarify any queries regarding this survey)   
______________________________________________________________ 
Thank you very much for completing this survey! 
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Appendix 9 – Oral Health Assessment Form 
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Appendix 10 – Oral Examination Report 
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Appendix 11 – Oral Health Care Pamphlet 
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Appendix 12 – Oral Health Talk PowerPoint 
 
老年痴呆症長者口腔護理知多D
香港大學牙醫學院學生主辦
牙科講座
 
1  認識口腔及牙齒問題
2  照顧者的角色
3  如何協助長者維持口腔健康
4  老年痴呆症長者口腔研究報告結果
5 問答環節
講座內容
 
• 患有老年痴呆症的長者因為自理能力逐漸
減低，有較大機會患上蛀牙及牙周病問題
• 口腔情況欠佳會帶來痛楚及牙齒鬆脫等問題
• 影響進食、情緒甚至自我形象
口腔健康的重要
 
• 蛀牙
• 牙周病
• 口乾
• 假牙問題
常見的口腔及牙齒問題
 
成因
欠佳的刷牙方式引致牙菌膜堆積，刺激牙肉
症狀
– 牙齦紅腫、出血
– 牙肉萎縮
– 牙齒鬆動、甚至移位
– 口臭
牙周病
 
• 若不及早到牙醫處治理，問題會越加嚴重，可
能會導致牙周袋灌膿及牙齒脫落
• 預防及治療
– 定期約見牙醫進行檢查及洗牙
– 每天使用正確的方法刷牙兩次
牙周病
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成因
• 牙菌膜由食物殘渣和細菌組成，黏附在牙齒
表面
• 口腔內的細菌利用牙菌膜裡的糖份產生酸性
侵蝕牙齒，造成蛀牙
蛀牙
 
處理
• 牙醫會把蛀牙清除，用銀粉或樹脂填補蛀洞
• 若蛀進牙髓會造成痛楚甚至出現牙瘡，需杜牙
根甚至脫掉牙齒
• 越早發現，保存牙齒的機會越大
蛀牙
 
預防
• 控制每天攝取糖份次數
• 減少糖份攝取量
• 每天使用正確的方法刷牙兩
次及使用牙線
• 使用氟素預防蛀牙
蛀牙
 
口乾
• 有些藥物可能會引致口乾
• 口乾能導致
– 假牙不適和鬆動
– 牙菌膜積聚，增加患上牙周病和蛀牙的機會
 
• 丟失假牙
• 如果一段任何長度的時間沒有佩戴假牙，老年痴
呆症長者可能會忘記如何佩戴，或失去適應新的假牙
的能力
• 需要鼓勵和堅持
• 在達到不能再容忍口中有假牙的階段前，應鼓勵並
協助佩戴假牙
假牙問題
 
• 口乾或口腔變化(牙齦和牙床骨收縮)
能導致假牙不適和鬆動
• 假牙固定劑和人工唾液可以幫助假牙不適的問題
• 痴呆症後期可能無法與牙醫合作造新的假牙
• 更換新的假牙時 ，不要丟掉舊的假牙，因為牙 醫
可以按照舊的假牙保留好的特徵，例如整體形狀和舌
頭的空間，及改善不足之處
假牙問題
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• 隨著老年癡呆症的進展，長者清潔牙齒的能力
會減低
• 老年痴呆症長者漸漸不能夠識別或表達牙痛或
他們的需要
• 這些變化發生有時緩慢，因此沒有意識到口腔
正受到損害
照顧者的角色
 
照顧者的角色
• 協助長者進行口腔及假牙清潔
• 給予長者氟素預防蛀牙
• 密切留意長者有沒有口腔不適的症狀
• 定期帶長者檢查牙齒並參與決策治療過程
 
定期帶長者檢查牙齒
• 每年一次
• 選擇固定的牙醫
• 選擇長者狀態較佳的時候前往檢查
• 照顧者可陪伴在側令長者更有安全感
• 預防牙患和確保患者及早接受治療
• 患上早期老年癡呆症時應盡快完成複雜的治療，
這時期長者會較容易合作，到中期及後期時長者可能
會因不能理解治療過程而未能配合，屆時牙醫只能盡
量提供預防性甚至暫緩性的治療
 
• 長者到癡呆症中期及後期表達能力可能會衰退
• 需要依靠其他人來解釋他們的行為
• 若有異常行為長者可能有牙痛或口腔不適的問題，
應盡快尋求牙醫協助
老年癡呆症患者口腔不適症狀
 
• 長者到癡呆症中期及後期表達能力可能會衰退
• 需要依靠其他人來解釋他們的行為
• 若有異常行為長者可能有牙痛或口腔不適的問題，
應盡快尋求牙醫協助
老年癡呆症患者口腔不適症狀
 
• 在早期階段，長者仍然能夠清潔自己的牙齒
• 漸漸照顧者可能需要提醒和監督
• 照顧者可作出適當的示範
• 隨著手部靈活性減低 ，長者可以嘗試使用電動
牙刷或有改良手柄的牙刷
協助長者維持口腔健康
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到了後期階段，長者可能會失去自己清潔牙齒
的能力，照顧者需要接管這項任務
– 長者可以坐在椅子上，照顧者站在後面。照顧者用身
體和一隻手支撐他們的頭部。然後用牙刷和牙膏替他
們刷牙
– 若長者沒有牙齒，可以用濕紗布替他們清潔牙肉
協助長者維持口腔健康
 
– 若長者拒絕自己或被協助刷牙，可以用紗布浸
Corsodyl (chlorhexidine gluconate)殺菌漱口水抹牙
齒，有助減低牙菌膜積聚從而減低蛀牙及牙周病機
會
– Corsodyl有令牙齒起漬及味覺變差等副作用，不宜
多用，因此應在盡能力都不能清潔長者口腔後才使
用
– 使用前必須諮詢牙醫
協助長者維持口腔健康
 
• 把牙刷刷毛斜放對著牙齒與牙肉的邊緣，兩至三隻
牙齒一組，以打圈的方法刷外側面及內側面，來回刷
十下
正確的刷牙方法
• 牙刷平放在牙齒的咀嚼面上,       來回
刷十下
• 順序把每隻牙齒的所有表面都清潔
 
• 不需要用力刷動刷頭
• 讓刷頭在每顆牙齒的表面上停留兩秒後移動到
下一顆牙齒，依次把牙齒的所有表面都清潔乾淨
正確使用電動牙刷
 
• 若長者有較疏的牙縫或鑲了固定假牙(牙橋)，可
以使用牙縫刷及特效牙線輔助清潔
正確的刷牙方法
 
• 假牙的清潔是非常重要的，若不清潔乾淨可以導致
口腔組織發炎及感染
• 假牙是牙菌膜的溫床，假牙清潔欠佳會大大增加牙
周病和蛀牙的機會
• 每天睡前將假牙脫下，以軟毛牙刷用肥皂水刷洗牙
托內外的表面
可移除假牙的護理
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• 清潔完畢後切勿配戴假牙過夜，應放置於凍水中浸過
夜
• 牙托應經常保持濕潤
• 假牙清潔片只是輔助用品，不能代替刷洗牙托的步驟
• 切勿用牙膏刷洗假牙, 因為牙膏帶有粗粒子, 牙托的表
面因而會被磨損
可移除假牙的護理
 
給予長者氟素預防蛀牙
• 如含氟漱口水、氟素塗劑
• 市面上所有牙膏都含氟素，但濃度不高
• 中期至後期痴呆症長者可能會拒絕自己或讓他
人清潔口腔，可在他們睡覺時用綿棒或紗布把
氟素o者喱塗上牙齒
• 應先諮詢牙醫的意見
 
老年痴呆症長者口腔研究報
告結果
•蛀牙情況(包括牙腳)比正常長者嚴重
•口腔衛生和假牙清潔情況未如理想
•六成參與研究的長者有中度至嚴重牙周病，
與不正確刷牙方法有關
 
老年痴呆症長者口腔研究報
告結果
* 刷牙次數越多並不代表牙周越健康，
關鍵在於刷牙的方法 *
* 協助長者清潔口腔對預防蛀牙及
控制牙周病有莫大幫助 *
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Appendix 13 – Oral Health Article 
 
 
口腔護理知多 d 
香港大學牙醫學生 
患有老年痴呆症的長者因為自理能力逐漸減低，導致口腔衛生情況欠佳，因此有
較大機會患上蛀牙及牙周病。常見的口腔問題包括: 蛀牙、牙周病和假牙問題。 
牙周病 
牙周病是牙齒周圍組織的疾病。主要成因是刷牙方式欠佳而引致牙菌膜堆積在牙
齦(牙肉)邊緣，牙菌膜分泌毒素令牙周組織發炎。牙周病病人除了會有牙齦紅腫、
流牙血和口氣外，嚴重者還會有牙齦萎縮、牙縫增闊、牙齒鬆動移位、牙齒鬆脫
等問題，影響進食，生活素質及身體健康。要預防牙周病, 我們每天應使用正確
的方法刷牙和定期約見牙醫檢查口腔及洗牙。 
蛀牙 
蛀牙是指牙齒受到細菌破壞。每次吃喝時， 牙菌膜裡的細菌會利用食物中的糖分
產生酸素，令琺瑯質的礦物質流失。若蛀牙蔓延至象牙質，進食時會感到牙齒疼
痛;而當蛀牙蔓延至牙髓，牙齒會出現產生劇痛，牙醫會根據情況進行杜牙根甚至
剝掉蛀壞的牙齒。及早發現蛀牙，保存牙齒的機會越大，因此定期檢查牙齒是很
重要的。 
活動假牙 
長者應每天睡前將假牙脫下，以軟毛牙刷和肥皂水刷洗牙托內外各面。清潔完畢
後切勿配戴假牙過夜，應放在凍水中浸著。老年痴呆症長者較常出現難以適應假
牙和遺失假牙的問題。若長者在一段時間內沒有佩戴假牙,他們可能會忘記如何佩
戴，甚至失去適應假牙的能力。因此照顧者應該鼓勵並協助長者佩戴假牙。如需
更換新的假牙時，不要丟掉舊的假牙，這樣牙醫便可以按照舊假牙的設計，保留
好的特徵，改善不足之處。長者可能會因口乾或口腔變化(牙齦和牙床骨收縮)導
致假牙不適和鬆動，應及早約見牙醫以作進出適當的治療。 
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口腔問題的處理 
老年痴呆症患者於病情的後期可能無法與牙醫合作，屆時牙醫只能提供預防性或
暫緩性的治療。因此他們應於患病初期及早接受治療，這樣患者會較容易合作，
亦能避免患者在中期或後期因不能理解治療過程而未能獲得最理想的治療效果。
長者應每年檢查牙齒一次，亦應選擇固定的牙醫協助長者接受治療。在接受檢查
或治療時，照顧者應選擇長者狀態較佳的時候前往，並且陪伴長者治療使他們更
有安全感。   
日常口腔護理 
老年痴呆症患者因自理能力逐漸減，在保持口腔衛生方面，照顧者擔當著重要的
角色。到了後期，長者可能會失去自己清潔牙齒的能力，照顧者便需要接管這項
任務 ―長者坐在椅子上，照顧者站在其後方，照顧者用身體和一隻手支撐他們的
頭部，然後用牙刷和牙膏替他們刷牙。若長者沒有牙齒，則可用濕紗布替他們清
潔牙肉。 
 
*以上資料只供參考，若有其他疑問，請向牙醫查詢。 
 
